Self-nanoemulsifying drug delivery systems (SNEDDS) for oral delivery of protein drugs: I. Formulation development.
The global aim of this research project was to develop a self-nanoemulsifying drug delivery system (SNEDDS) for non-invasive delivery of protein drugs. The specific aim of this study was to develop SNEDDS formulations. An experimental design was adopted to develop SNEDDS. Fluorescent labeled beta-lactamase (FITC-BLM), a model protein, was loaded into SNEDDS through solid dispersion technique. The experimental design provided 720 compositions of different oil, surfactant, and co-surfactant at various ratios, of which 33 SNEDDS prototypes were obtained. Solid dispersion of FITC-BLM in SoyPC prepared was able to dissolve in 16 SNEDDS prototypes (approximately 2200 mU BLM in 1g SNEDDS). SNEDDS NE-12-7 (composition: Lauroglycol FCC, Cremophor EL and Transcutol; ratio: 5:4:3) formed O/W nanoemulsion with mean droplet size in the range of 22-50 nm when diluted with various pH media and different dilution factor with PBS (pH 7.4). The phase diagram of NE-12-7 indicated a broad region of nanoemulsion. BLM-loaded SNEDDS (NE-12-7) stored at 4 degrees C for 12 weeks indicated 10% loss of BLM activity. A SNEDDS was developed to load FITC-BLM into the oil phase which can spontaneously form O/W nanoemulsion upon the addition of water.